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6X:D1X LV D UHVHDUFK SURMHFW IXQGHGZLWKLQ WKH (8&RPPLVVLRQ )3 IUDPHZRUN ZKHUH RQH RI WKH REMHFWLYHV LV WR LGHQWLI\
LPSHGLPHQWVDQGIDFWRUVRIVXFFHVVIRUVXVWDLQDEOHZDWHUWUHDWPHQWDQGQXWULHQWUHXVHRSWLRQV)RUWKLVSXUSRVHVHYHUDO(XURSHDQ
UHJLRQDO FOXVWHUV KDYH EHHQ IUDPHG LQ %XOJDULD *HUPDQ\ *UHHFH 0DOWD DQG 6SDLQ ZKLOH WKURXJK D TXDQWLWDWLYH 6:27
DQDO\VLVKDYHEHHQLGHQWLILHGDQGTXDQWLILHGWKHVWUHQJWKVZHDNQHVVHVRSSRUWXQLWLHVDQGWKUHDWVRIWKHWUHDWHGZDVWHZDWHUVHFWRU
IRFXVLQJRQ WKHHFRQRPLFDO UHJLRQDODVSHFWVRQUHVHDUFK LQQRYDWLRQSRWHQWLDODQGRQPDUNHWH[SORLWDWLRQDQGSHQHWUDWLRQ7KH
DQDO\VLVRIWKHFRQWULEXWLRQVRIWKHGLIIHUHQWFOXVWHUVLQFOXGHGLQWKH6X:D1XSURMHFWKDVSURYLGHGDGHWDLOHGGHVFULSWLRQRIWKH
UHFODLPHGZDWHUVHFWRULQWKH(XURSHDQDJULFXOWXUH$IWHUWKHDQDO\VLVRIPRUHWKDQVWUHQJWKVRSSRUWXQLWLHVZHDNQHVVHVDQG










6RPHVKRUW WHUPTXHVWLRQV WKDW WKLVSDSHUDLPV WRH[SORUH DUH DKRZFDQZDVWHZDWHU WUHDWPHQWDQG UHXVHEH
HQFRXUDJHGDPRQJVWIDUPHUV"EZKDWPHWKRGVZRXOGEHXVHGWRFROOHFWWDULIIVIURPIDUPHUV"FGHWHUPLQDWLRQRI















FDSLWDO RI WKH UHJLRQ LV .R]DQL ZLWK  LQKDELWDQWV 2WKHU PDLQ WRZQV DUH 3WROHPDLGD  *UHYHQD
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KDVWH[WLOHPLOOVDQGLVNQRZQIRUORFDOO\PDQXIDFWXUHGOHDWKHUKDQGLFUDIWV7KHPRVWQRWDEOHLQGXVWULDODFWLYLW\LVWKH
YHU\ ODUJH3WROHPDLD)ORULQD OLJQLWH PLQH ,WV XQLYHUVLW\ FKDQJHG LQ  IURP EHLQJ D EUDQFK RI WKH$ULVWRWOH
8QLYHUVLW\ RI 7KHVVDORQLNL WR D SDUW RI WKH8QLYHUVLW\ RI:HVWHUQ0DFHGRQLD $IWHU  IRXU GHSDUWPHQWV WKDW
SUHYLRXVO\ EHORQJHG WR WKH $ULVWRWOH 8QLYHUVLW\ UHLQIRUFHG LWV SRWHQWLDO %HVLGHV WKHUH LV DOVR D 7HFKQRORJLFDO






$FFRUGLQJ WR $OO0HGLD&RPPXQLFDWLRQV  DJULFXOWXUH  DQG OLYHVWRFN DUH WKH PRVW G\QDPLF SULPDU\
EUDQFKHVRI WKH VHFWRU WKHILVKHULHV WKHH[SORLWDWLRQRI IRUHVWVDQG WKHPLQHVDUH LQYROYHGZLWKLQ WKH*URVV
1DWLRQDO3URGXFW*13RI/DZDQGGHVLJQDWHDVSULPHIDUPLQJFRXQW\.H\SURGXFWVVRIWDQGKDUGZKHDWEDUOH\
U\HFRUQEHDQVH[FHOOHQWTXDOLW\VXJDUEHHWDOIDOIDSRWDWRHVVWUDZEHUULHVJUDSHVIURPZKLFKWKHQDPHRULJLQRI























SDSHUZH HPSOR\ D UHVHDUFK SODQ FRQVLVWLQJRI D WKUHHVWHS VWUDWHJ\)LUVW WR LGHQWLI\ IDFWRUVWKDWZLOO DQVZHU WKH









WUHDWHGZDVWHZDWHU UHXVH LPSDFWV+RZHYHU D'HOSKLPHWKRG DQG HVSHFLDOO\ D TXDQWLWDWLYHO\'HOSKLPHWKRG KDV
EHHQ MXGJHG WR EH D VWURQJHU PHWKRGRORJ\ IRU D ULJRURXV TXHU\ RI H[SHUWV IRU WKH IROORZLQJ UHDVRQV 2NROL DQG
3DZORZVNL
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6XPPDUL]LQJ IURP WKH 6:27 DQDO\VLV RI WKH WUHDWHG ZDWHU VHFWRU LQ WKH VWXG\ DUHD WKH PRVW LPSRUWDQW
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)LQDOO\UHJDUGLQJWKHWKUHDWVWHFKQLFDODVSHFWVVRFLDODVSHFWVDJULFXOWXUHDQGPDUNHWVDUHWKHPRVWFRQVLGHUDEOH





























WKH OHYHO RI LQQRYDWLYHQHVV LV DOVR YHU\ ORZ DQG WKH DGRSWHG WHFKQRORJ\ LVPDUJLQDO UDWKHU ³ODJJDUG´7KH UHFHQW
HFRQRPLFFULVLVLQ*UHHFHFRPELQHGZLWKWKHXVXDOODJREVHUYHGLQUXUDOPDUJLQDOLVHGDQGUHPRWHDUHDVOHGWRWKLV





WKH PRVW LPSRUWDQW GHOD\ UHDVRQ LQ WKH DJULFXOWXUDO GHYHORSPHQW SURFHVV LV WKH HQGRJHQRXV RULHQWDWLRQ RI WKH






UHVHDUFK LQVWLWXWLRQ 7HFKQRORJLFDO (GXFDWLRQ ,QVWLWXWH RI:HVW0DFHGRQLD DQG WKH VWURQJ FROODERUDWLRQ EHWZHHQ
ORFDONH\VFLHQWLVWVDQGPHPEHUVRIWKHELJJHU*UHHN8QLYHUVLW\$ULVWRWOH8QLYHUVLW\RI7KHVVDORQLNLSRLQWWRZDUG
DIXWXUHGLIIXVLRQRI5	'
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$FNQRZOHGJHPHQWV
7KH DXWKRUV ZRXOG OLNH WR DFNQRZOHGJH WKH FRRSHUDWLRQ RI WKH SDUWQHUV RIĀ6X:D1X ± 6XVWDLQDEOH :DWHU
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